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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method and a system to convert input 
image data into output image data with high accuracy according to a 
prescribed image processing condition, eliminating a conversion error in 
image data at a desired specific point. 

SOLUTION: A lower-order digit data segmentation circuit 22 segments lower- 
order digit data COLSB, MOLSB, YOLSB of desired specific image data CO, MO, 
Y0 and the data COLSB, MOLSB, YOLSB are respectively subtracted from 
optional density data C, M, Y and each difference is fed to an image 
processing circuit 14. An image conversion table based on the specific 
image data CO, MO, YO is set to the image processing circuit 14, the 
density data C, M, Y from which the lower-order digit data COLSB, MOLSB, 
YOLSB are subtracted area converted into dot % data C, M, Y, K based on the 
image conversion table. The dot % data C, M, Y, K obtained by conversion 
processing are interpolated further by an interpolation processing circuit 
16. 
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[His] mmvftiz&cDm&T-tiz&ifzm&mm* 

^^llit^-^Co x Mo x Yo ©TfiMfr?— ^ 

COLSB- MOLSB. YoLSBft'W 9 tii Ux 

C. M. YA^SL?|UTP««I?1[1JI2I1 4 IC^T 

lBKil«&?I[E]B& 1 4l^l±x fulE^MHt^ 
-*C 0 x M 0 x Y 0 taiPiiL/TlIflMB*^-^** 
Ift^^tiTfeO. tulBTIMfx-^ CoLSBs MoLSBv Y 

^-^UKiOm^r-^C. M N Y. KlCffiftAQS 

Y. Kl±. ^t>lC. 4iPp%3i[5]8S 1 6i3cfc^T^iF B WJi 
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SElft-^ — ^U4ffl ^T®«SJftJt&34!fi-r c h Traill 

A*,r=r l!r, ,M- 1 'A,l -^T^ZJ^ztr^r-TTHT/^^r /^"CT/tV 

Kit-'- £ ft ^ L§l t\fe BUEffiS© A* H*^- * £>Tf£ 

c h ft -r £ mm ymisfe 0 

^EW^lHft-?-*!** A^MHtavW^-f hlft^© 

®ft ^'-^T^^zh 4 «a t -r * ® ««ta^a „ 
immw 3 ] 1 aa*©^ai- te ^T,t?rEii«SE 

Jft^-^Uis A^MftT-*-^ C. M N Yft3fSI©ll« 

net *«»t:-r ^Mfliffif^sSo 

J*U AAMft^-^A^HiFETffitfiT'-^ftSL^K 

buE^SH^- £ (3D Tfetfr?- ^ A<S L 3 I ^ tu fc fuE 
X±mi^- $ £D±Wf- * ICW LTBflfcSHftffiSft 
SSL. tH^Stt^-^ft^fiS-r^lilft^Jft^-^Uts 
luEttl^ilft^- £ ft * lt&EW^ilHftx- * cDTtetfT? 
-^^L^I^tufcmTEA^iljft^-^roTfMT^-^ 

ftffif^U B5Eil«aElft^-^H*. mrEW^lHft-?-* 

Mo 

[0001] 

[*RH(D«-r^atB^»] *^l*. A'AiBfft^-** 
[0 0 0 2] 

m*(D&m D T P ^EPIpiJ • KJIfi«CD^I?l^fc^T. 

-^ftffv ^OTA^Mft^-^f-WLTF/fli^lJfttoii 
ftffiLT^Bft^-^ft^Lfc^ 7iJ>^CR 
T ^0)®ftai^^Mi' £ 9 ± =5 -S« ft m*-r £ cfc -5 I' 
Ufe^^-liftAai^v^^A^tGflffi^^HT^ 

-2> o 

[0 0 0 3] 3CDi§^. ^^-pitAffi^vX^AI' 

^^tvT^s*?. KrEHiftfflaftftftSS-rsiiiTiiflk 

8C*r5a»ft3a^LTH««»^-r;U4^jSL. 3 GOB 
ftaE^-^uftfflt^rmEA^Bft^-^i-f/filoii 

«ffiaftJfi-r«fcdl3Lfet,(DA<&* 0 'C:3T-. HhtAQ.31 



^va >(7)fctf)(Da-fe(Z)«iE«»*(Djfe^ft^lfSi 

[0 0 0 4] mii* A^Bft^-^ft C v 

M. Y0 8 tfv hf-^t U ^TOA^Bft^-^ft 
ffift-T* 3 h<DT£ ^fcSEft^-^UftfMS L<t -5 h 
x n 2 5 6 3 CD?— £ ^iii^^o goT, B'Ji 
R»^-7;Uft<t^ri)fetofC»*ft«iaKPBlft5LT 
L£^ 0 ^'Tr, »« x C. M. Ya>A^Bf£?-£ft 
0. 8, 16. 2 4 8i:U 323 <j)=r-$\z^~3 

fCctoTA^lUftT r -^ft^LT£±i±>P^-^ft^ 
rilLfca, MSffiaffltfc^-^ftttlWfflS^fcCfcT. 
i*^C8t:7 hcp^WtEftWr^ttl^illft-^-^ft* 

[0 0 0 5] LfrLft#fc>* CCDctdlCLTtb^Mt? 
-*ft±JilUfc«^ K»»*ft:lifMe»B8»f-a^Lxr 

ia«SEjft^-^uftffij5*Lfc^tjfi]toe»r. tib^nHt? 

u * l f - ii . »«5-r i» as * lift?- ^ *<*f rb&s i- 
ttis B*n -r * fc #> . ifjiB a) ri of m ^ * ft Ran t. 

ft^)o 

[0 0 0 6] 

^R^ftjiPJH-rsfetoicft^nfetcD-rfe^T. F/fa*© 

mmmm^mz^ otA^iif-^ ft a^uft?- * 
iz*3Bia:icsc*-r i> c t cd-c ^^nft^ii^^fc j: t/^ 

[0 0 0 7] 

^ utt ? - ^ i z nt z> m ti mm r - 9 ft mt iz ±gfr 

$> (DTWtiT- $ ft m L5I fc A*B«y- * f-W LT 
J®^^^Chl3fti>*<s 30)^. A^Uft?-^^ 

UC^I^ft^o 8tot, ^iKt^-^ft^LTfft) 
ffiPpW^^^^-^CDftUIEil 
ft^CDhft^o 4fiC ^BftT-'-^^Vx^^^ KIS^ 

% IBtft lift Se»«l316<*a*ix4Cfc left So 
[0 0 0 8] -75. TffifiTT-'-^^^Mff^-^t^T 
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[0 0 0 9] 

■To CO^^-MfgifUlSS 1 0I±, *t'J7l/->3 
>HSS1 2. Htt«k3[s]l»1 4. 6. U 

SM0S81 8, L D»JffllT r -^8E»lHlK2 0£ffif;ix * 
+ + ^-^6«t&^*xi>iS«7 r -* R. G N B£!HML 

mfkmzvtvxis—m*- k (ld) ^p^-^i; 
[0 0 10] *+u^u-S/3>igj»i 2 i± N HHt^- 

4?R. Gv B<D«feglZl>fIE7 i -;7;U&«x.x -CDWIE 

C. Mx YC^t^o fcfcx IlIE^-^Hiv Wx. 
li\ U :/U-*>3 >^*- h*R*S*^Tf#fc*i,fc 
jIJ^-x-^C Ms Y*<fulfi4^'J7U-v 3 >^*- 

[001 1 ] m»«m\s\3&i 4i±, ^^n^at^i 

^vaX UCR (Under Color Removal ) KMlZl: 

t^x^f^o ^ox, ajg-^-^Cx Mx Yi*x Hflktes 

ESS 1 4l;:fcUTx «^3«fc?l;:LTlftS£*L*«9IB 
iijft^^-^H'^»?FiTMcDffl%5 :r -^Cx Mx Yx 
Klzm&ZtiZo fefcx IHtiailESS 1 4lix H2IC7F 
TJ:^lCx 8 tT v h<D : A&T-& Cx Mx YCD^x ±ffi 
5tfvh (5MSB) CDA^tKtr-'-^^ljft^^- 

5«%f-^C, Mx Yx K4±fltt5o 

[001 2] tir^ia^sss 1 6i±. uft^assi 4^ 

b^tr/of-^C, Mx Ys KOtSPafflSSrft-Po f& 
;b-£x 8bf»y hODSlA^-^Cx Mx Y(7)^x T&3t: 
7h (3 L S B) CDA^JUfi^-^lcS-^x m&9DM 
EJS81 4^&a>tH%T r -*C\ Ms Ys KK*tT£ffifig 

[0 0 1 3] U SM0SS1 8 lis 8Sf-Kx Ms Y 
^bUSM (Unsharpness Musk) f-^44fiELs fiFeS 

[0 0 14] L D*iJ8P7 ? -**»l2lK2 Olis x^v5S 
SBdtifei%f-*C, Ms Ys K&L DSUBP^-*!;: 



«j*t5o -ro^^x L DffjiJSP^-^lis U-tf^-f* 
- K4*|J8PUTI5««*IIC. Ms Ys 

[0 0 1 5] -^x *^U7U-S/ 3 >|Dl8S1 2(Dfct> 
KMLTlix Tte«T^-^^t±i[°]SS2 2*6©a«bA«« 

^d-. Nfcfry h CD^^DISI"^— ^ Co x Mo > Yq ^ 
4>x mfcTy h (N>m) ©TAlIS?-* CQLSB* 
MOLSB^ Y0LSB*«0£liUTai*r«)o U^U-v 

3 >E1B&1 2 ^fc>dS*£*i*N tr* hCD;lJg^-^Cs 
Ms Ylis vlti^tDTtetfTT^-^ CqlSBn MoLSB- Y 
OLSB^L^I^Kx ^0)±{S (N-m) tTv hCD^-^ 

[0 0 1 6] Uft^iltElSS 1 4 Kites H«SHft^-:/;U 

Pricings 2 4izi3^T±dE^nfcii«*»7 i -7;uT j 
(j=Cs Ms Ys k) tf&t&zti&o 3cd^x mm 
m»T- y)i±f&m^ i a i± % ^ ^ s u v >? \z%^^ 

3h,*«tt(7)iS«SC»l»»* + -?J<- Ks T^X»<Z)a« 

[0017] ::t\ m\fkm^-7)\>±.tfm&2 4 

fix H3lCTfvt-cfc^l'x H L/S Ha&K»3£8P2 9s h 
->*-7»Sa3 1 x «*tt^»iL)TIJ(gP3 3s uc 

Rat»sp3 5 N KK±jaep3 7. «%^u-^7>7K 

^^P3 9s W%lft^SP4 1 fcJ;^7-3U^v3>^ 

4 3A^«J**tiTfcf3. «9Wi^3MS2 8 4^t^r^ 
^U-^I'ckO^^tu/c^^-^a 1 - a7hf7 
KjIJ^t^-^Cs Ms Yfcl^S-^Slifft^Jft^-^UT 

[0 0 18] H L/SH«J*ift5£SP2 9lix A*il«T r 
-^t^l,iJgf-^C, Ms Y©yw^-f h (HL) 
K^ifefc«tLl f v^ K— (S H) I^^O);^^:^^- 

[0 0 19] K->*-^»^SP3 1 lis Ji^^-^a 
2lC«fcoTH«ICJftM»CD 1 -^Trfe^S*h->^-^ 
4^1«Ls fe^t^l^x a 2 l^ctoT^i^^^ 

hlcJ:0 h->73-y*ia^Lx ^^l^^^H/c h-> 
*-7lCf*^Tx H L/S H«JStft^SP2 9l^«ki9iEjH 
{b^tifcilft^-^Cx Mx YftaSx-^CSKipi: 
LTlttlME»-r4o 

[0 0 2 0] d^M^»^/T8»:SB3 3l±x HL/SH;i 
&tSL?£Sl2 9frt>(DmmT-9C. Ms Y©*dc»©* 
'J\=feJ;bSx"^^)C:hT 5 s ilTvffim a x hft/J^fSm i nh£ 

[0 0 2 1 ] U C RSRWSP 3 5 lis «*ffi^»x«*SP 
3 3^b©t*(lma x fc«fc?/«'J^fflm i nhs aiRJi 
^^S2 8 ^^COli^T-"-^ a 3fcS^< ^U-ignv 
KD-JU^-^^ctl/UCR^^-^hl-^^s 
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^f-K, Mx YIC^^U C Rm^^tt-r^o -CO 
UCRglix UCRteSBJ^aUK^-^C, Ms Y^b 
M^^tv^o ftfex UCA (Under Color Addition) JQ. 
atfT-5«^lil±. IMEUCRStf^-^tAtDttfcL 
TKSU ft fetufcU C AI4Mt-*Cx M. YiC 

r n a o o 1 ycr/tf^rAn q 7 1+ ■? ^W*R 3 

^ xV V <_ <_ J IV /UA_t_^^ U1M w ' I er» N IP J .an. a <• «_ ,jry,T?~nr — 

[0 0 2 3] tB%yu-^^>^tt^SB3 9Ii. ilMI 
5j*3MS2 8 ^CDfi^-* a 5 \Z&r$< tfis-J^> 

[0 0 2 4] tB%ttSSP4 1 l±x JliR*l^lft2 

*H%l3«e^x ;IJ|7-^C, Mx Yx K4*H%-r-*l;: 

[0 0 2 5] *^-DU£5/a >S54 3I±. HL/SH 
a*lft£8P2 9^e><Z)aS-?-*Cx Mx Y^fcfetlx 

a 7ICS^< =i U^5/a >«»lCtt^. Saff^-* 
Cx Mx Yx KCD^IEMACx AM, AYx AK£* 

Cx Mx Yx KUlADff-r-So 

[0 0 2 6] Olix 
a^WlCfi^-tOcfc^ f^«J56^n^4iO)"Cfef9x ;^i3x 

[0 0 2 7] $fet* x U«a»7 i -^USJ5JclllK2 4fCfc 
^Tx liflHBJft^-^H j 4±fi8T**a^^^TBl 

[0 0 2 8] »lRJi^¥S2 8*ffl^T*^U-*^Ji 
^f-^a1-a7^}^t^^hi;J;^ HL/SH 
«JSift^SP2 9. h->*-*7tt*SP3 1 x UCR;1I 
SI53 5x KIK±flcffl3 7, *H%^ U -M^ >^KSSU 3 
9 x *B%K^SP 4K *7-3l/^va>SP43 IzFJt^ 
COiS«S6!»rs8a^fft«^tt*o tf^-Cx T^KaSx- 
^Cx Mx Y*±fiSLTa«3C»7 i -^U*fi)cIll8S2 4 
fCtt|gLx f#6;rtfc»H%v r -*C* Mx Yx Kh^tet 
hajS^-^C. Mx Yfc©M«A^x H«8B* 
7=— "TMUTj (C, M, Y) (j=Cx Mx Yx K) 4 

[0 0 2 9] xLxLTTx f^MIgr-^C, Mx Yl±, 

mmcDft^mmr-t Co x mo . yo ftifhitd 

( = 2m ) 8iJ*T*SE<b*-B:feN (N>m) h: * hO^- 
^hlT^o WftiSffc^-^Co x M 0 v Y 0 hLTlix 



Mx Ylix NtfyhOttSIftf-*Co x Mo x Yo 
CD^x mt: KCDT<ift7T r -^ ; feCoLSBN MolSBn Y 
OLSB^^Tx 

C = d • n c + CoLSB ( n c = 0 x K — x 3 1 ) 
M=d • nm + M0LSB (nm=0x 1 x — x 3 1 ) 
Y = d • ny + YQLSB (ny = 0, 1 *■•. 3 1 ) 

ft^-^ Co x Mo > Yo £a Cf7 hjMx-^C, 
Mx Y4»l>vlt3!)^S4o H4lix W^iSte?-* C 
0 x Mo x Yo *&mT-* t.LT»¥jik±\Zlkj£L,fc. 
5^ M!J£^-£Cx Mx YCDHiSiltLfcfcCDTffc 

4cfc\ OlilfN d = 8x W^SHtx-^Co x 
Mo x Yo SrA-f^W KISS^tUTl 2x13x14 
ht^hx nc = nm=ny=K Col$B=4x MoLSB 
= 5 x Y0LSB= 6T?fe5o 

[0 0 3 0] ^CTx mrlEro.fc'PlClft^^Kfc^^ h« 
gj-K, Mx Y^r^^T, EteSft^-^U^ricE 
SS2 4!^^UTx ^t^ir/oX-^C, Mx Yx K £ 
^tox CCOBUflR^ATJilfft^-* (C-COLSB) * (M 

-molsb) v (y-yolsb) izti-rz&jimi&T-f 

Cx Mx Yx KCOlSlfiRTffeSliftgElft^- j 
(C, M, Y) (j=Cx Mx Y x K) hLTtlHt&UI 

[hiss 1 4^1^-r^o 

to o 3 1 ] fciz* &m<Dmm^-$ r. g, b« 

[0 0 3 2] Uft^-^Rx Gx Blix *t'J7l/-> 
3V0SS1 2l3fe^TaJ^T r -^Cx Mx YI^SE»*n 
*o C©;Mr-^C N Mx Ylix U S M05S 1 8 
l&^tiv aP*l«!lSIl]BS 1 6^^c7)£jhl73-(?^^ffl%7 :: -^ 
Cx Mx Yx KlC^^n:^ v$£tEO£&<DU SMf- 

[003 3] ^fex *^'J7U-S/3>I1]B1 2A^Hi 
A^tifciJlf-^C, Mx Ylix TfMr^-^tjftlH] 
S§2 2^t>#t^^^^>^!ijftT r -^Co > Mo > Y 0 
CDTtetir^— ^ ColSBn MOLSB^ YoLSBf-^ oTT6Hi 
^-^A^LSIA^feax ^CO (N-m) h tX> Jiffi 
tff^-^A^SIttjttLSlHlSSI 4lCft^^tt^>-^x rntTy 

LTx HlftittSIUKI 4l3fct^Tx (N-m) hi -y hCT) 

^ttts }fiffl«Qr?i[U88 1 6ICJ3UTx mt'7 KtDtulSTffi 
tfiT-flZ* 0 HftSQiiSSS 1 4^bOttl7Dljft^ r -^ 

[00 3 4] ;^(3x E15IC^^^x +tU7U-y3> 
ESS 1 2^6 W&i&W®S& H^J; l/ffiP 8 ^Sail0SS 1 6 

\z m % =r - $ sail ( z -z> i\ xvtm \zmB8 r % 0 

[00 3 5] +t'J7b-y3 VESS1 2 A^t»(DUl*T 
fe^aS-r-^Cx Mx YftN tT-y KOaS^-^Xii 
Lx ^Hft^-^Co x Mo x Yo fe'W^ hl&^ 
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ffix- * X 0LSB&« ^tb-To - ©Tffiffix- * X 0LSB# 

(X-XOLSB) ^SSShio ^LT. MIB - 
;Mf-^ (X-XOLSB) ©±ffi (N-m) b^y V<D=r 

tu Tluint'7 hCOx-^ (X-XOLSB) lsb tftiBBJa 

[0 0 3 6] U 7U-va >[°]SS1 2A*6> 

az&sti-^aiftx-^xtfM-f ^-f ht^^x-^xo 

Tr£>£*§^x HttUfflSlIIiS 1 4 <**L*±tft (N- 
m) tTv KCDx-^ (X-XOLSB) MSB l±* (Xo -X 
OLSB) MSB tfc£o -^x IHftJQSIIllfe 1 4lCfi. 3. <D 
=r-$ (Xo -XOLSB) MSB l:SLTM-<7^ KIS^ 

Xo I^^LTIE^il^^A6tLt>tl^ffl%•7 :r -^X , ( = 
C. M. Yx K) tffci5Ai*tL£o « PelffiSlUK 1 

6l^ttl&*ttSTffimtf»y hCOx-* (Xo -XoLSB) 
LSB (is Otfc^fctfK 3(Dx-^(CgO^T*iPB%5i 
#jffi£tb£3h#ftU 0 itDtSSx SUKlHftx-^Xtf 

[0 0 3 7] fcfc. ;1J^x-^X^H]4I3^1-^^± 

[0 0 3 8] «JS x-* X #H 4 [ZTjkT^jSLt 

izte^msiziz^ wmmm\B)& s ^ 4i:^ut, ±{±l (n 

-m) t^y hCD^-^ (Xo -XoLSB) MSB l-K^IH 
ft«»f-^Hj l;:«fc9tH%x-*tf±J*;*tv5 — 
«Pb1«131IUBS 1 6l^fcc^Tv Tffimfv hc^x-^ 

(x-xolsb) lsb iz&QifoRm%T-*tfmmsm£ 

tv^^hTx ira%T r -^X / jb<±/a£4v5o 
[0 0 3 9] ffiPeMSEllS 1 6lCfcl^*«Pp1«lS 

K1 4l3A^^tL^±te (N-m) tfv h^f-^ (X 
0 - XOLSB) MSB £ N £?#£t\,£iP%x-^4 D 0 £ L, 
tuIB±fe (N-m) tfv hCOx-^ (Xo -XOLSB) 
MSB 4«J«-r*±tfl: (N-m) fcT* hOSUffx-^C. 
Mx Y4*/? 1 ^^iBAO^^feajKx-^A^HIfttea 

sfc, m^mz&^Tnt>faz>m%^-$ qi±. una 

$[I3I[£]SS1 6lCA;b£ti£Tttmt:*y h(Df-^ (X- 
XOLSB) LSB lC«fcr3Ti*S*tiS«*ftHtflRttK0-K 

Q ~ I K i ■ D i (fiLx i=0. K 7 ) 
ffl t > T fflj Pb^ Ji 4 ? T o «fc 5 f 3 *" til S «fc t > o 



[0 0 4 0] ;:t\ ttMJUJi£&h urii* ffl%x- 

£ D 0 ~ D 7 (O^TlCS^ftltifta 8 j£*IPp1*5S* *H 
%x-^ D 1 — D 6 A^4^*aiRLTM*.frflt*tT-5 
6*Wa, tl^x-^D 1 - D6^b2MIKL 

[0 0 4 1 ] 8^MBfl*SCflE)«$s i°/of-^C, M s 
YCDTffimti'y K^x — ^4 Ct_SB> MLSB - Y LSB ^ 
UTx 1^MK0-K7|j;, 
K0=(1-Yr) - ( 1 -Mr ) ■ ( 1 - C r ) 
K1= (1-Yr) • (1 -Mr) - C r 
K2 = (1-Yr) - Mr - (1-Cr) 
K 3 = ( 1 - Y r ) -Mr-Cr 
K4 = Y r • (1 -Mr) - (1 -Cr) 
K5=Yr • (1-Mr) - Cr 
K 6 = Y r * M r * (1-Cr) 
K 7 = Y r -Mr -Cr 

C r = ClSB /2m 
M r =M[_SB /2 m 
Y r = Y LSB / 2 m 

[0 0 4 2] g=fc. 6^iPp^5tCDli^x E)6l3^-rJ; 

o\zm&2ti2>m%T-& o o-d 7©is^4x ei7~- 

EI9l3^-r«l;-5ICx Y^|n|x M#foK fcSlMi. C*fS] 
I' 2 2«J U *f P e ^T&£iP%x-^ Q 

[0 0 4 3]^iJxl^x Y*|n3IC^t'JLfcB17ro*'&x C 
LSB >MLSB T&tilix 
D a = D 1 
Db = D5 
Vl =C L SB /2"> 
Vs =MLSB /2 m 
ClSB <MlSB "efetvli\ 
D a = D 2 
Db = D6 
Vl =m L sb /2 m 
VS =ClSB /2 m 
h UTx 

K0= (1-Yr) - (1 -Vl ) 
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